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To all whom it may concerm:

~ Be it known that I, HaNs REISERT, a sub-
ject of the King of Prussia, Ger'man Empe1 or,

the Rhine, Kingdom of Prussia, German Em-
pire, have invented new and useful Improve-

‘ments in Apparatus for Purifying Water, of
which the following is a specification. -

My invention relates to improvements in
the purification of water, especially drink-
able water, and has for its object to provide

‘an app&ratus by means of whichacleardrink-

able water free of bacteria may be obtained.
It consists in a combination of apparatus
constituting an installation which effects the
puuﬁcatlon under the following conditions:

.The water to be purified is at first mixed with

lime-water in order to destroy the bacteria
contained in the same.
is treated with carbonic anhydrid or other
suitable chemical equivalent of the same by
means of which hydrate of lime is transformed
into carbonate of line, whereafter the water
18 ¢leansed by means of a filter in order to

purify it from the foul and other impurities.

The carbonate of lime contained in the water
is retained in the filter material and forms in
combination with the same an excellent fil-
tering stuff. In order to prevent the bacteria

Whl(}h may still be contained in the water

from multiplying in the filter material and at

the same time to cleanse the filter material |

in case it is full of dirt, an arrangement is
provided, by means of which the ﬁlter-ma,te-
rial can easily be cleansed and disinfected.

The installation which I have devised for car-

rying out this method of treatment in the
most favorable manner both from the tech-
nical point of view and from the economical
point of view is represented in the accompa-
nying drawings, in which—

Figure 1 represents a vertical seemon
thmun*h the whole apparatus.
are m0d1ﬁcat10ns of the apparatus shown in
Kig. 1.

The apparatus. shown in Fig. 1 consists of
a reservoir a, which contains in its lower part
milk of lime and in which part of the water to

‘be purifiedissaturated with hydrate of lime,a

reservoir b, in which lime-water is mixed with
the water to be purified and in which the

Thereafter the water

Figs. 2 and 3

| by the hydrate ot lime an apparatus ¢, in

which the hydrate of hme is neutr ahzed-——-that
is to say,transformed into carbonate of lime—
and a filter d, provided with an arrangement
for cleansing “and disinfecting the same.
The effect of theapparatusis as follows: The
water to be purified enters the apparatus
throungh the pipe ¢, through which it Hows
into the reservolr e. From this reservoir e a

certain quantity of the water, which quan-
tity is regulated by means of the valve E,

flows through the pipe A into the funnel-

_Sh&ped reservoir a, which reservoir contains

in its lower part hydrate of lime. In orderto
saturate this water entering the reservoir ¢
with the hydrate of lime, a pipe fis provided,

‘which leads from the reservoir ¢ nearly to the
‘bottom of the reservoir a.
ing through this pipe stirs the hydrate of lime

The water fHow-

up and causes the same to be more quickly
dissolved in the water. After having been
saturated with hydrate of lime the water
flows through the pipe ¢ on the top of the res-
ervoir a into the reservoir b, where it is mixed
with water flowing into the same from the
reservoir e through the pipe . The quantity
of this water is regulated by means of the
valve H. In order to attain a more thorough
mixture of the water with the lime-water, a
pipe B is provided, through which the mix-
ture flows downward, whereafter it must flow
npward again in or der to leave the reservoir
b th;ouwh the pipe. In the meantime the
bacteria contained in the water are entirely
destroyed by the effect of the lime-water. The
pipe m, through which the water leaves the
reservoir b, leads the same into the air-tight
reservoir c, while at the same time car bome
anhydrid is led from a bottle 2, filled with
liguid carboni¢c anhydrid, thlough the pipe

7 in a reverse direction into this reservoir c.

In order to regulate the pressure of the car-

-bonic anhy dud the pipe m is U-shaped, so

that as soon as ‘the pressure IS too high the

| water risesin that part of pipe m Whieh 1S sit-

nated in thereservoir 6. The more this water
rises the more counter-pressure it exercises,
so that the pressure of the carbonic anhydrid,
and herewith naturally the quautlty of ca,l-
bonicanhydrid,entering the reservoir ¢ is reg-
anlated. This 160'1:11&‘[1011 of the pressure can

pacteria, eontamed in the water are destroyed | naturally only be effective to a certain degree.
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- of carbonic anhydrid is forced through the
As soon as the valve p is
closed again the hydrate of lime still con-.
tained in the filter material is transformed
into carbonate of lime by means of carbonic
anhydrid still entering the filter through the |
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In case the pressure is too hwh it must be | ervoir ¢ enters the pipe ?, through which so

regulated by means of the valve J of the bot-
tle 2. In order to be able to know whether

high, a pipe n is provided at the top of the

-reservoir ¢, which pipe leads into the reser-

voir L, filled to a certain point with water.

If now the pressure in the reservoir ¢ is too
the carbonic anhydrid will leave the
same through the pipen, which can instantly
- be seen, and ig a sign that the valve J must
In the reservoir ¢
the carbonic anhydrid transforms the hy- .

high,

be closed a little more.

drate of lime. Ca(HO), into carbonate of
lime (CaCO,,) which is insoluble in water.
In order to cleanse the water from other im-

purities, it is brought thereafterinto the filter

d through the pipe 2. In this filter d a. de-

ﬂecting-plate D is provided in order to cause |
the water to flow in more quietly, so that the
1insoluble carbonate of lime decants and en-
Therebyitis pos-
sible that a rough filtering stuff can be used,
which is greatly improved by the carbonate
of lime entering into the same, which is very:
well fitted for the filtration of drinkable water.
After passing the filter the water flows off

ters into the filtering stuft.

through the pipe /. In order to cleanse the

filter material in case it is full of dirt, the j
valve o, situated in the room above the filter
material,isopened. Atthesametimeavalve
P, situated in a pipe g, leading from the res-
ervolr ¢ to the room under the ﬁlter material,
i8 opened, so that lime-water from the reser-

voir a flows through the filter material in a.
‘reverse direction, whereby, first, the filter.
material is cleansed, and, second, the bacte- -
- ria which may have gathered in the filter ma--
In order to effect a
more thorough cleansing of the filter mate-

terial are destroyed.

rial, a perfomted pipe 7 18 provided, through
which as soon as the valve sis opened a stream

filter material.

pipe 7, sn that the deteli' in the filter w111 be

perfeetl yclear. Afterclosingthe valvessand

o the whole apparatus is again ready for use.
The apparatus shown in Fig. 2 differs from

 the apparatus shown in Fig. 1 only in so far
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- of the reservoir c.

as bicarbonate of lime is used for neutraliz-
ing the hydrate of lime. Forthispurpose the
water to be cleansed does not flow through
the reservoir ¢. Inthis construction the res-

~ervolr ¢ serves only for manufacturing bicar-
For this puarpose a small
which quantity is.
regulated by means of ‘the valve C, is led

bonate of lime.
quantity of lime - water,

through the funnel M into the reservoir c—

that is to say, into a small reservoir N, p1’*0-'
vided in this reservoir ¢, which reservoir N |
has the purpose to effect an air-tight closing
At the bottom of the res-

| lime Ca(HCO,)s,.

u above the ﬁltet material.

much carbonic anhydrid is led into the mlie-
water as is necessary for transforming the
hydrate of lime Ca(HO), into bicarbonate of
The bicarbonate of lime is
led then through the pipe & into the reservoir
Into this reser-
voir flows at the same time the water from
the reservoir b through the pipem. Thetwo
fluid streams are mixed now and the bicar-
bonate of lime transfers the hydrate of limme

into carbonate of lime, which is insoluble, as

stated before. Otherwise the effect and con-

struction of the &ppamﬁus are the same as of

that shown in Fig. 1.

The constr uctmn shown in Fig. 3 differs
from the construction shown in Figs. 1 and 2
only in that way that bicarbonate of soda is
used for neutralizing the hydrate ot lime.
For this purpose a reservoir v is provided,
which contains a solution of bicarbonate of

of soda, which in the same way as in the con-
_structlon shown in Fig. 2 is led into the res-
ervoir w. The supply of the solution of bi-

carbonate of soda is regulated by meansof a
float O, provided in the 1 reservoir e. This float

O is connected by means of a chain P with a
siphon Q, situated in a small reservoir G, pro-

vided above the filter. The more wat"el en-

ters the apparatus the more rises the float O

and the deeper the siphon Q goes into the
solution contained in the reservoir G. Now

the deeper the siphon goes into the solution

the more solution flows through the same, 80
that the supply of bicarbonate of soda 1is
regulated according to the quantity of water
passing through the apparatus. The eifect of
the apparatus as well as the cleansing of the
filter material, is the same asin the appamtus
shown in Flﬂ's 1 and 2. |

What 1 clcnm as my invention, and desire

to secure by Letters Patent of ‘the _Umted

States, is— -

1. In an_ apnaratus for pm ifying water the
combination of a reservoir ¢ for the water to
be purified, a reservoir ¢ containing in its
lower part milk of lime, means for lea,dmg
part of the water to be purified through the
reservoir ¢ in order to saturdte the Water with
hydrate of lime, a reservoir 0 for mixing

| the water to be p_uriﬁed with the lime-water

and a reservoir ¢ for neutralizing the mix-
ture, with a filter d, provided with means for
leadmﬂ' lime-water and carbonic anhydrid

'Lth].oucrh the filter material, as and for the
purpose set forth.

2. In an apparatus for pm ifying water the
combination of a reservoir ¢ for the water to
be purified, a reservoir a containing in 1its
lower part milk of lime, means for leading
part of the water to be purlﬁed through the

| reservolir a in order to saturate the Wa,ter

with hydrate of lime, a reservoir b for mixing
the water to be pur ified with the lime-water
and areservoirc,provided with means for lead-
ing carbonlc anhydrid into Dhe same, with a
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filter d, provided with means for leading lime-
water and carbonic anhydrid through the fil-
ter material, as and for the purpose set forth.

3. In an apparatus for purifying water the
combination of a reservoir e for the water to
be purified, a reservoir a containing in its
lower part milk of lime, means for leading
part of the water to be purified through the
reservoir ¢ in order to saturate the water with
hydrate of lime, a reservoir b for mixing the
water to be purified with the lime-water and
a reservoir ¢, provided with means for lead-

[]

3

ing carbonic anhydrid and lime-water into
the same, with a filter d, provided with means

for leading lime-water and carbonic anhy- 15

drid through the filter material as and for
the purpose set forth. |
In testimony whereof I have signed my
name to this specifiecation in the presence of
two subscribing witnesses.
| HANS REISERT.
Witnesses: __
KARL SCHMITT,
F. E. MALLETT.
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